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1. TACHOPT  PABOYEHA  IPOIPAMMBI  YYEBHOWM
JANCHUIIJIMHBI

Xumus

1.1. OOsacTh NnpuMeHeHHs POrPaMMBbI

Pabouas mporpaMma y4yeOHOW IHMCLMIUIMHBI SIBISETCA YacTbIO OCHOBHOM
npodeccruoHanbHON 00pa30BaTENbHONU MPOTrpaMMBbl CpeAHETr0 MpodecCHuOHATBHOTO
oOpa3zoBaHus Ha 6a3e OCHOBHOTO 00111er0 oOpazoBaHusi B coorBeTcTBUM ¢ PI'OC mo

crenrasbHOCTH 54.01.01. McromHUTEIH Xy105KECTBEHHO-0()OPMHUTEIBCKUX PAa0OT.

1.2. MecTo AUCUMILIMHBI B CTPYKType OCHOBHOH HNpo(eccHOHAILHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl.

VYyeOHast IUCUMIUIMHA BXOAUT B 0011€00pa30BaTEIbHbIN [IMKI.

1.3. Hean u 321244 JUCHUIUINHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOEHUS
AUCUMILTHHBI.

Coneprxanue nmporpaMmbl « XUMUs» HAIIPaBIECHO HA JOCTUKEHUE CIICTYIOIINX
eJsen:

- (¢dopmupoBaHne y OOydYaONIMXCS YMEHHUS OIICHWBATh 3HAYMMOCTH
XUMHUYECKOT0 3HAHUS JIJISl KaXKJI0TO YeJIOBEKa;

- popMHpOBaHHE Y 00YUYAIOIINXCS 1IEJIOCTHOTO MPEICTABICHUS O MUPE U POJIU
XUMUH B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO- HAYYHOM KapTUHBI MHUpPA; YMEHHS
OOBACHATh OOBEKTHl U MPOLECCHl OKPYKAIOIMIEH NeHCTBUTEIBLHOCTU: MPUPOIHOM,
COIMATILHOM, KYJIBTYPHOM, TEXHUYECKON CPEJIbl - UCTIOJb3YS JIJIsi 3TOT0 XMMUYECKUE
3HaAHUS;

- pa3BUTHE Y 00yUYaIOIIUXCS] YMEHUH pa3nnyaTh (PaKThl U OIICHKH, CPAaBHUBATH
OIICHOYHBIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C
ONpeJeJICHHOM CHCTEeMOW IIEHHOCTeH, QopmyaupoBaTb ©U  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

- mpuoOpeTeHUue OOYYaIOIMMHUCS ONbITa Pa3HOOOPa3HON NEeATEeNbHOCTH,



MO3HAHUSI W CaMOIIO3HAHUS;, KIIIOYEBBIX HABBIKOB, HMEIOIIUX YHHUBEPCAIbHOE
3HA4YE€HUE JUIsl PA3JIUYHBIX BUAOB ACSATEIbHOCTH.

OcBoeHue conepkaHusi y4eOHOM HUCUUIUTMHBI OOECNeYMBAET JOCTHXKEHUE
CTYIEHTAMH CIIETYIOLIUX PE3YIbTATOB:

-MeTanpeaMeTHbIE:

- UCIOJIb30BAaHHME PA3JIUYHBIX BHUIOB IIO3HABATEIBHON JEATEIBHOCTH U
OCHOBHBIX HMHTEIJICKTyJIbHBIX Omepanuii (TOCTAaHOBKU 3ajadu, (HOPMHUPOBAHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUsI, 0000IICHHS, CUCTEMATU3AIINH, BhISIBICHUS
MPUYNHHO-CJICJICTBEHHBIX CBS3€H, MOMCKAa aHAJIOTOB, (DOPMUPOBAHUS BHIBOJOB) IS
pelIeHUs] TTOCTaBJICHHOW 3aJayd, IPUMEHEHUE OCHOBHBIX METOAOB MO3HAHUS IS
W3YYEHUS PA3IUYHBIX CTOPOH XHMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOMMMOCTh CTAJIKMBAThLCS B PO ECCUOHAIBHOM cdepe;

- HCIHOJIb30BAaHHUE pA3JIMYHBIX HCTOUYHHKOB [JIS1 TIOJYYEHUS XHUMHUYECKOU
uHpopManuy, yMEHUE OIIEHUTHh €€ JOCTOBEPHOCTh JJIsi JOCTHMIXKEHMSI XOPOIIUX
pe3yapTaToB B podeccuoHanbHOM chepe;

npeaMeTHbIE;

- c(hOpMUPOBAHHOCTh NPEACTABICHUM O MECT€ XHMHU B COBPEMEHHOMU
HAyYHOW KapTUHE MHUpPA; MOHMMAHHUE POJIM XUMHUU B (OPMUPOBAHHH KPyro3zopa u
(GYHKIIMOHAIBLHOM TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHHUS MPaKTHUYECKUX 3ajaad: -
BJIaJIEHME OCHOBOMOJATalOIUMU XUMUYECKUMU MTOHATUSIMU, TEOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMHM; YBEPEHHOE TIOJIb30BAHUE XUMHUUYECKON TEPMHUHOJIIOTMEN U
CHUMBOJIMKOM;

-BJIa/ICHUE OCHOBHBIMU METOJIaMH HAay4YHOT'O IO3HAHUS, UCIOJIb3YEMBIMU B
XUMUM;, HAOJIOICHUEM, OIKMCAaHUEM, W3MEpPEHUEM, OKCIIEPUMEHTOM, yMEHHUE
00pabaTbiBaTh, OOBACHITH PE3YJbTAThl MPOBEJICHHBIX OMBITOB M JIEJIaTh BHIBOJBL;
TOTOBHOCTh M CIIOCOOHOCTh MPHUMEHSTH METOAbl T[O3HAHUS TPU PEIICHUU
MPaKTUYECKUX 3a]1ay4;

-c(OpMUPOBAHHOCTH YMEHUS J1aBaTh KOJIMYECTBEHHBIE OIEHKH U TPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (popMyJiaM U YPaBHEHUSIM;

-BJIaICHUC IIpaBUJIaMH  TCXHHUKH 0e30ITaCHOCTH IIpu  KUCIIO0JIb30BAHUU



XUMUYECKUX BEIIECTB;

- cOpMUPOBAHHOCTH COOCTBEHHOMN MO3UIIMU MO OTHOIICHUIO K XUMUYECKON
uH(pOpMaIIIH, TOTYy4YaeMOM U3 Pa3HbIX HCTOUYHUKOB.

3aHATHS TI0 y4eOHON TUCIUTUIMHE «XUMUS» COMEHCTBYET (hOPMUPOBAHUIO
CJIENYIOIIUX OOIIMX KOMITETCHIIUNA:

OK 1. [ToHuMath CyIHOCTh U COLIMATIbBHYIO 3HAYMMOCTb Oyayiien npodeccuu,
IIPOSIBJIAITH K HEM YCTOMYMBBIA HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JESITEIBHOCTh, MCXONS U3 U U
croco0O0B €€ JOCTHKEHHUSI, ONTPEIEIEHHBIX PYKOBOJUTEIIEM.

OK 3. AnammsupoBath pabodyro CHUTyalldl0, OCYIIECTBISATh TEKYIIUUA H
UTOTOBBIA KOHTPOJb, OIEHKY M KOPPEKIHIO COOCTBEHHOW AEATEILHOCTH, HECTH
OTBETCTBEHHOCTb 3a PE3YIbTATHI CBOEH PAOOTHI.

OK 4. OcymiecTBisaTh MOUCK UHPOpPMAIIUU, HEOOXOAUMOM 17151 3 (HEKTUBHOTO
BBITIOJIHEHUS TPO(ECCUOHABHBIX 3a7a4.

OK 5. Ucnonb3oBaTh WHOOPMAIITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHUU B
npodeccuoHanbHOM NESITEIbHOCTH.

OK 6. Paborarb B koMmaHze, 3()QPEKTUBHO OOIIATHCS C KOJUIETaMmu,
PYKOBOJICTBOM, KJIMEHTAMU.

OK 7. WcnonHATh BOMHCKYIO OOS3aHHOCTb, B TOM YHCJE C MNPUMEHEHHEM

NOJY4YEHHBIX MPOPECCHOHANBHBIX 3HAHUM (IJIs1 FOHOIIIEH).

1.4. KosinuecTBO 4aCOB Ha OCBOCHME MPOTrPAMMBI U CHMILIMHBI:

O6bem oOpazoBaTenbHOM MporpaMMbl yueOHOU aucruiuinabsl 106 yacos, B
TOM YHCIIC:

00s13aTeNIbHON ayTUTOPHOU yueOHOM Harpy3ku 70 4acos;

CaMOCTOATENBHOM paboThl 0Oyyatomierocs 36 4yacos.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JJUCLUITJIUHBI

2.1 O0bem y4eOHOH AUCHUIJIMHBI U BUABI Y4eOHOH paldoThl.

Bup yaeOHOM paboTHI KonnuecTBo yacoB

O6bem  oOpa3oBaTelbHOM  HporpaMMmbl  y4eOHOM 106
JUACIIUILIMHBI

B TOM YHCJIC:

OO0s3aTenbHas ayIMTOpHAs yueOHas Harpy3ka (Bcero) 70

- 1abOpaTOPHO-MIPAKTUUECKHUE PAOOTHI 30
CamocTosiTenbHas padboTa 00yJaromerocs 36
HTtorosas arrectanus (quddepeHIMpOBaHHBIN 3a4eT) 2




2.2. TemaTn4yeckuii JIaH U coAepKaHUE YIeOHOM TMCIUTIUHBI.

Haunmenopanue pa3aciioB U TEM

Conepxanue yueOHOro Marepuaia, MpakTUdeckre padoThl,
CaMOCTOSITENIbHbIE PAOOTHI O0YYaOLIMXCS]

O0beM
4acoB

VYpoBeHb

YCBOCHHMS

Bseneunue

Haquble METOABI MIO3HAHUA BCIICCTB U XUMUYCCKUX siBiIeHuM. Poin OKCIICPUMCHTA U
TEOpUHU B XUMHUH. MoJenpoBaHHe XUMHUYECKHX MTPOIECCOB. 3HAYCHHE XUMHU TIPH
ocoenu npogeccun CIIO u cnenmansHocTeit CIIO TexHn4Yeckoro npopuis
npodeccrHoHaIbHOr0 00pa30BaHMS.

Pasznea 1.

OO0uas 1 HeopraHu4veckass XuMmsl.
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Tema 1.1. OcHOBHBIE ITOHITHS U
3aKOHBI XMMHUH.

BemectBo. AToM. Monekyna. Xumuueckuii sneMeHT. [IpocThie U Cl0XKHBbIE BEIIECTBA.
KayecTBeHHBII M KOJIMYECTBEHHBLIH cocTaB BemliecTB. OTHOCHUTEIbHBIE aTOMHAas
MoJIeKyJsipHas Maccbl. KonnuecTBo BemiecTBa. 3aKOH COXPAHEHHMS] MacChl BEILECTB.
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOW CTPYKTYphI. 3aKOH ABOTajapo.
PacuerHble 3amauM Ha HAxXOXKAEHHE OTHOCUTENIBHOM MOJIEKYISIPHOW MAaccChl,
ONpEIETICHUE MACCOBOM JTOJIH.

CamocTosiTe/iIbHOe HM3ydeHHe oOydawierocsi: Asuiorpornus. CTexuoMeTpus.
Pacuernbie 3amauM Ha OIpeACICHHE MAacCCOBOM JOJM XHMHUYECKHX DJIIEMEHTOB B
CJIIO)KHOM BEIlIECTBE.

Tema 1.2 Ilepuonnyeckuii 3aKoH
u Ilepuoguueckas  cucrema
xumuueckux anementos J[.H.
MeneneeBa U CTpOSHHE aTOMA.

[lepuonuueckass Tabnuia XUMUYECKHX 3JIeMEHTOB. CTpyKTypa MepUOIUYECKON
TaOJUIIBI: TICPUOJIBI, TPYIIITEI. ATOM - CIIOYKHAsS YacTHIA. SIApo (MPOTOHBI M HEHTPOHBI)
U DIIeKTpoHHAsT o0onouka. M3otombl. CTpoeHHE 3IEKTPOHHBIX 000JIOYEK aTOMOB
9JIEMEHTOB MabIX MeproaoB. OCOOCHHOCTH CTPOCHHUS ODIECKTPOHHBIX O000J0YCK
ATOMOB AJIEMEHTOB OONbIINX neproa0B. [ToHsTHE 00 OpOUTANIIX S- p- d- OpOUTATIH.

IpakTnyeckas padora 1
MonenupoBadue noctpoenus Ilepuoandeckoi TabauIbl XUMHUECKHUX DJIIEMEHTOB

CamocrosiTeqIbHOE H3y4eHHe 00y4aloIerocs:
Otkpeitue .M. Menaeneessim [lepuoauyeckoro 3akona. [lepuonuueckuii 3aKoH B
dopmynuposke .M. MengeneeBa CoBpemenHasi GopmynupoBka Ilepuonnyeckoro




3aKOHA. 3HAUCHUE MEPUOIUYECKOro 3aKoHa U [leprnoauyeckoi CuCTeMbl XUMHUECKUX
anementoB /.M. MengeneeBa 1 pa3BUTHUS HAyKHM M TOHUMAHHUS XUMHUYECKOH
KapTUHBI MUPA.

Tema 1.3 CtpoeHue BeniecTna

Nonnas xumuueckass cBi3b KaTHOHBI, MX 00pa3oBaHHE W3 aTOMOB B pE3yJbTare
npoliecca OKUCICHUs. AHHOHBI UX 00pa30BaHUE M3 aTOMOB B pe3ynbTaTe mpoliecca
BOCCTaHOBJIEHUS. MIOHHAs CBA3b KaK CBA3b MEKJY KaTHOHAMHU M aHMOHAMU 34 CYET
AIEKTPUYECKOT0 NMpUTsKeHus. Knaccnukaius HoHOB.

KoBanenTtHass xumuyeckas CBsA3b. MexaHu3M oOpa30BaHMs KOBAJIEHTHOH CBSA3H.
OnexTpooTpulaTesbHOCTh. KoBaneHTHbIE NOIspHAs U HenossipHas cBsi3u. CBolicTBa
BEUICCTB C MOJIEKYJSIDHBIMA M aTOMHBIMH KPUCTAJUIMYECKMMH pPEHIETKAMHU.
Mertannuueckas cBsa3b. OU3NUECKUE CBOMCTBA METAIIOB. ArperaTHble COCTOSIHMS
BEIIECTB M BOAOponHass cBsA3b. JlucmepcHele cuctembl. JlucnepcHas ¢asza u
JUCIIEPCUOHHAS Cpela.

IIpakTHyeckas padora Ne 2
Onpenenenue GU3NYECKUX U XMMUYECKHX CBOMCTB BOJIBI.

IIpakTu4yeckas padora Ne3
OnpeneneHre XMMHYECKOro COCTaBa BOIOIPOBOJHON BOJIBI.

CamocrosiTeqIbHOE H3yYeHHe 00y4aloIIerocs:

Honnble kpuctaymmyeckue pemérku. CBOWMCTBA BEIMIECTB € HOHHBIM THIIOM
KPUCTAJUIMYECKON pemeéTKU. MoneKynsipHble aTOMHBIE KPHUCTANIMYECKUE PEIIETKH
KOBQJICHTHOM XWUMHYECKOM CBsI3U. MeTraminueckas KpUCTAUIMYECKas pelérka u
MeTalinyeckass XMMHUYecKasi CBsi3b. TBEpAOE, KHIKOE M Tra3o00pa3HOE COCTOSHHE
BemecTB. Yucteie BemectBa M cMmecu. [lonstue o cmecu BemectB. [loHsAtne o
KOJTOUIHBIX cuctemax. Kimaccudukaiys 1ucnepcHbIX CUCTEM.

Tema 1.4. Bopa. PactBopsl.
DIEKTPOIUTUYECKAS
JIACCOLUALINS.

Bonpl. PactBopsl. PactBopenue. Boga kak pactBopuresib. PacTBOpUMOCTh BEILIECTB.
HacellieHHbple,  HEHACBIICHHBIE,  IEPECHILIEHHBIE  PAacTBOPbL.  3aBHUCHUMOCTh
pPacTBOPUMOCTH Ta30B, >KHIKOCTEH W TBEPABIX BEIICCTB OT Pa3IWYHBIX (DAKTOPOB.
DNEKTpONIUTHYECKAsT UCCOLUMALUs. OJEKTPOJIUTHl U HE DSIeKTponuThl. CTeneHb
ANEKTPOIUTHYECKON nuccormanuu. Cnabble W CWIbHBIC SIEKTPONUTHL. KUCIOTHI,
OCHOBAHUSI U COJIM KaK HJIEKTPOJIMUTHI.

IIpakTHyeckas padora Ned
[IpuroToBneHue pacTBopa 33JaHHOM KOHIICHTPALIUU.




CamocTosiTeJIbHOE H3yYeHHe 00y4aroIerocs.

MaccoBass 10Jis  pPacTBOPEHHOTO BelIeCTBa MexaHU3Mbl  3IEKTPOIUTUYECKOMN
JUACCOLMAUMU U1 BEUWIECTB C  PA3JIMYHBIMM  TUIIAMM XUMUYECKOM  CBS3H.
['mapaTupoBaHHble M HETUAPATUPOBAaHHBIE HOHBL. OCHOBHBIE IOJIOKEHUS TEOPUU
SHCKTDOHHTHHCCKOP'I JUCCONMAIIH.

Tema 1.5. Knaccudukarus
HEOPraHUYECKUX COCIMHEHUI U
MX CBOWCTBA.

Kucinoret m ux cBoiicTBa. KHCIOTBI Kak AIIEKTPOIUTHI, WX KiIacCU(UKAIHUI.
XuMudeckue cBOMcTBa KUCIOT. OCHOBHBIE CIIOCOOBI MOMy4YeHUs] KUCIOT. OCHOBaHUS
1 uX cBoicTBa. X KiTaccuduKkamus mo pa3InaHbIM IIpU3HaKaM. XUMUYECKUE CBOHCTBA
ocHOBaHUU. Pa3nokeHne HEepacTBOPUMBIX B BOjAe OCHOBaHWU. OCHOBHBIC CHOCOOBI
MOJTYYEHHS] OCHOBAHUH.

Comu n ux cpoiictBa. Conu cpenHue, KUCIbIE U OCHOBHBbIE. XMMUYECKHE CBOMCTBA
COJICH B CBETE TECOPUH IEKTPOIUTHICCKOM auccoruraui. CriocoObl MOTydeHUs COJICH.
I'maponus coneil.

Oxkcuapl 1 ux cBoiictBa. CoseoOpasyromue U HecoIeo0pa3yroIe OKCHIBI.
OcHoBHbIE, aM(POTEPHBIE U KUCIOTHBIE OKCHJIBI. XUMUYECKHE CBOWCTBA OKCHUJIOB.
[ToryyeHne OKCUIOB.

IIpakTHyeckas padora NeS
HcnblTanue pacTBOPOB KUCIOT MHAMKaTOpaMu. B3anmoneiicTBre MeTalios ¢
KucaoraMu. B3anMmonelicTBue KUCIOT C OKCHJIAMU, OCHOBAaHUSIMU, COJISIMH.

IIpakTnueckasi padora Ne6

HcnbiTaHne pacTBOPOB 1LIEI04YEN MHAMKATOpaMu. B3anMoneiictBue cosen ¢
MeTaJulaMHu.

T'uaponus conen

CamocTosiTe/IbHOE H3yUYeHHe 00yUaK0Ierocs.

XUMUYECKUE CBOMCTBA KHUCJIOT B CBETE TEOPUU IIEKTPOJIUTHUUYECKOW AUCCOLUALIUU.
Oco0eHHOCTH B3aMMOJCHCTBUSI KOHIIEHTpUpOoBaHHOW CepHOM M a30THOM KHCJIOT C
MeTaJuIaMi. XUMUYECKUE CBOMCTBA OCHOBAaHUW B CBETE TEOPUM SJIEKTPOJUTUUECKON
aucconuanuu. Pa3nokeHne HepacTBOPUMBIX B BOAE OCHOBAaHUM. 3aBUCHUMOCTH
XapakTepa OKCHJa OT CTENEHH OKHUCIeHHs oOpasyromiero ero mertamia. [IpaBuma
pasbaBiieHus cepHOI KUCIO0THI. VCTonp30BaHNne CEPHOM KUCIOTHI B TPOMBITTUICHHOCTH.
Enxve menoum M HMX HCNONB30BaHWE B MpOMBIIUIEHHOCTH. Kucnora, menous,
HelTpalibHas cpeda pactBopoB Ilonstue o pH.

Tema 1.6. XMMHUYECKHE PEAKITUH.

Knaccudukanus xumuueckux peakiuii. OOpatumbele M HeoOpaTHMbIE pPEaKLUU.
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ToMorenHble M reTepOreHHbIE PEAKUUU. IK30TEPMHUUYECKHUE U SHIOTEPMUYECKUE
pEaKIUH. TennmoBoi ahdexT  XUMHUYECKUX peaKkuui. OKucauTenbHO-
BOCCTAHOBHUTCJIbHBIC PCAKIIHNU. Crenenn oxkucieHus. OKUCIUTENbL U BOCCTAHOBIIEHUE.
BoccranoButens u okxucieHue. MeTon 3JeKTpOHHOro OanaHca Il COCTaBJICHUS
YPaBHEHUH OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. CKOpOCTb XMMHUYECKHX
peakuuii. IloHATHE O CKOPOCTH XHUMHUYECKUX peakuuid. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHX PEaKLUUi OT Pa3NUYHBIX (PaKTOPOB: MPUPOABI PEArnPYIOIIUX BEIIECTB, UX
KOHIIEHTPALlMU, TeMIepaTyphl, MOBEPXHOCTH COMNPHUKOCHOBEHUS M HCIIOIb30BAHUSA
Karanu3aTopoB. OOpPaTUMOCTh XUMHUYECKUX PEAKIIUH.

IIpakTnueckas s padbora Ne7
Peaknus 3amenieHust MeIn JKee30M B pacTBOpPE MEIHOTO Kynopoca. Bzaumopeiicteue
COJISTHOM KHMCJIOTBI ¢ MeTajulaMH. B3anmoaelcTBHE OKCHAA MEIM C CEPHOM KMCIOTOM.

CamocTosiTeIbHOM N3y4eHHe 00y4aroerocs.

Peaknuu coennHEHNH, pa3IoKEeHUS, 3aMelleHrs, oOMeHa. KaTtanuTuyeckue peakium.
Tepmoxumuueckue ypaBHeHus. OOpaTuMble M HEOOpaTUMBbIE peaKIHH. XUMUYECKOE
PaBHOBECHE U CIIOCOOBI €ro cMeleHus. Pelenne oKucaIuTeIbHO-BOCCTAHOBUTEIIBHBIX
peaKIIHii.

Tema 1.7.
Mertasuibl 1 HEMETAJLIIBL.

Meramibl. @uznyeckue cBoiicTBa Metanios. Kiaccudukanys MeTanioB 1o pa3inyHbIM
npu3HaKaM. XMMHU4ecKue cBoiicTBa MeTayuioB. O01ue criocoObl MOTy4EHHs METaLIOB.

Hewmerannsr - MMPOCTHIC BCHICCTBA. OKHCIUTEIBHBIC U BOCCTAHOBUTEILHEIC CBOICTBA
HEMCTAJUIOB B 3aBUCMMOCTH OT UX IMOJIOKCHUA B DALY IJICKTPOOTPUHATCIIBHOCTH.

IIpakTHyeckas padora Ne8
O3HaKOMJICHHE CO CTPYKTYpaMH CEPHOTO M OEJI0ro uyryHa 3akajika U OTIYCK CTaJIH.

IIpakTHyeckas padora Ne9
Pemenne OKCIICPUMCHTAJIBHEIX 3a1a4 (OKI/ICJ’II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'II)HLIe).

CaMocTosiTeJIbHOE M3yYeHUe 00yqarouerocs.

Oco0eHHOCTH CTPOEHUS ATOMOB M KPUCTAIIOB. DJIEKTPOXUMHUUYECKUN psAJT HAMIPSKEHUH
metayuioB.  Mertamnorepmusi.  [lonstue o wmeramrypruu. [lupomerammyprus,
TUAPOMETAJLTyprus, snekTpoMeramutyprusi. CriiaBel yepHble U BeTHbIe. OCOOEHHOCTH
CTPOECHHS aTOMOB HEMETAJIOB. 3aBUCUMOCTh CBOWCTB TraJIOTEHOB OT X IMOJIOXXEHUS B
MIEPUOANYECKON CUCTEME.
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Pasznea 2.

IIpenMeT oprannyecko XuMuH. Teopusi CTPOEHHS OPraHUYECKHX COeTMHEHHMH.

28

Tema 2.1. OcCHOBHBIE TOHATHS
OpraHUYECKOW XUMHH U
TEOpUsl CTPOCHUS
OPraHUYEeCKUX COCAUHEHHI.

Oprannueckas xumust A.M. BytnepoBa. OCHOBHBIE MOJOKEHHSI TEOPUU XUMHUECKOTO
cTpoeHus. M3omepuss u u3omepbl. XuMuueckue (GopMysiabl U MOIEIH MOJIEKYJI B
oprannueckor xumuu. Kiaccudukanus opraHMueckux BellecTB. lomonoru u
romoJjiorusi. Hauano Homenkiarypsi IITPAC.

IpakTnuyeckasi padora Nel
N3roTtoBneHus Mozesiel MOJIEKYJl OPraHMYECKUX BEIIECTB.

CamocTosiTe/IbHOE H3yUueHHe 00yUaroerocs.

[Ipuponnsie, HCKYCCTBEHHBIE M CUHTETHUECKUE OpraHuveckue Beulectsa. CpaBHEHUE
OpPraHMYEeCKUX BEHIECTB C HEOPraHWUYECKUMH. BajieHTHOCTh. XUMHUYECKOE CTPOCHHUE
KaK TOPSJIOK COCJIMHEHHUS aTOMOB B MOJEKYNIbl MO BajieHTHOCTH. Kmaccuduxarms
BEIIIECTB IO CTPOCHHUIO YITIEPOAHOTO CKeJieTa W HAIMYHUIO (PYHKIMOHAIBHBIX TPYTII.
Knaccudukanus peakiuii B OpraHMYecKOd XWMHUU. Peaknum mnpucoenuHeHus,
OTHICIUICHHUS, 3aMelieHus. Peakiiuy n3oMepu3alum.

Tema 2.2. VrmieBomopoasl U HX
MIPUPOJHBIE HICTOYHUKH.

AJKaHbl, TOMOJIOTHYECKUN pAJl, U30MEpPUS U HOMEHKJIATypa alKaHOB. XUMHUYECKHE
CBOMCTBa aJKkaHOB (M€TaHa, »JTaHA): TOpPEHHUE, 3aMelIeHHE, pa3JIoKEHHUe,
neruapupoBanue. [I[pumeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AJIKeHBI. DTUJICH, €ro nosxydyeHue. ['OMOJOru4eckuil psiji, U30MepHsi, HOMEHKIIAaTypa
aJlKeHOB. XHUMHUYECKHE CBOMCTBA OJTWJIEHA: TOpPEHUE, KadeCTBEHHBIE pPEaKIIUH,
rugpaTanus, noauMmepusamnus. [[puMeHeHre 3TUiIeHa Ha OCHOBE CBOMCTBA.

[uensl. IloHATHE O AMEHaX Kak YNIEBOJOPOJAX C JBYMs JBOWHBIMHU CBSI3SIMH.
XuMHUYeCcKHe CBOMCTBA OyTanueHa-1,3 u uzonpeHa: odbeciBeunBaHNE OPOMHOM BOJIBI U
MOJINMEpHU3AIUs B KAyUyKH.

AnernieH. XMMHYECKHE CBOWMCTBA alleTHJICHA: TOpeHHe, oOeclBeUnBaHUE OPOMHOI
BOJIbI, MPUCOEAMHEHUN XJIOpOBOJOpona W ruaparanus. [IpumeneHue ameruieHa Ha
OCHOBE CBOMCTB.

Benzon. Xumunyeckue cBoiicTBa OEH3051a: TOpEeHUE, peakiuu 3amerienus. [Ipumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

IIpakTHyeckas padora Nell
O3HakoOMJICHHE C KOJUICKIIMeH oOpasloB HePTH M MPOAYKTOB €€ mepepadOoTKH.
O3HaKOMJICHHE C KOJUIEKIIMEH KaydyKOB.

CamocTosiTe/IbHOE H3yUyeHHe 00yUar0Ierocs.
HatypanbHblii M CHUHTETHUYECKHME Kayuyku. Pesuna. MexkiaccoBasi HM30MEpHsi C
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ankaguckamu. [IpupomaHbIil Ta3: cocraB, NpUMEHEHHE B KadecTBe TorumBa. Hedrs.
CocraB u nepepaborka HedTH. [leperonka HedTu. HedrenpomykTsl.

Tema 2.3. Kucnopon conepxanine
OpraHUYeCKHEe COCAMHCHUS.

Cnuptsl. IloHATHE O NpenenpbHBIX OAHOATOMHBIX CHUpPTaX. XHWMHUYECKHUE CBOWMCTBA
JTaJlOHa: B3aUMOJCICTBHE C HATpuUeM, 0Opa3oBaHUE MPOCTHIX U CIOXKHBIX 3(UPOB.
Oxkucnenne B anpaeruia. [IpumeHeHnue stajsoHa Ha OCHOBE CBOMCTB. KauecTBeHHbIE
peakuuu Ha MHOroaToMHble criupThl. [I[puMenenne mmueprnna. @enon. Gusnyeckue u
XUMHUYECKHE CBOMCTBA )eHOMA.

Anpneruapl. [Tonstue 06 anpaerngax. @opmanpaerug U €ro CBOKWCTBA: OKUCICHUE B
COOTBETCTBYIOLI[YI0 ~ KHCJOTY, BOCCTAQHOBJIEHHE B COOTBETCTBYIOIIUH CIHUPT.
[Ipumenenue popmanbaeruaa Ha OCHOBE CBOMCTB.

KapbonoBbie kucnotel. [loHATHE 0 KapOOHOBBIX KHCIOTaX. [OMOJOTHMYECKUH pAL
NpeeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XUMHUYECKHUE CBOMCTBA YKCYCHOMU
KUCJIOTHI: OOIIKEe CBOWCTBA C MUHEPAJIbHBIMU KHCIOTAaMHU U PEAKLUs TePHUPHUKAINH.
[IprMeHeHrne yKCyCHOM KHCJIOThI HA OCHOBE CBOMCTB.

Crnoxubie 3¢upsl n xupsl. [lomyueHne cnoxHbBIX 3(QUPOB peakiuen dTepupuKaIim.
[Ipumenenue crnoxHBIX 3(GUPOB Ha OCHOBE CBOMCTB. Kiaccudukarus Kupos.
XUMHUYECKUE CBOMCTBA JKUPOB: THAPOJINW3 W TUIPUPOBAHUE IKUIKUX IKHUPOB.
[IprMeHeHue )KHUpOB HA OCHOBE CBOMCTB.

YrieBoapl, WX KiIacCHU(PUKAIUSA: MOHOCAXapubl (TIOKO03a, PPyKTO3a), TUCaAXapHIbl
(caxapo3a) um monmcaxapuabl (KpaxmaJl W IeJUIoi03a). XUMHUYECKUE CBOWCTBA
[JTFOKO3BI: OKHCIICHHE B IIIOKOHOBYIO KHCJIOTHI, BOCCTAHOBJIEHUE B COPOUT, CIIUPTOBOE
crupTOBOE OpokeHue. [ [puMeHeHne TII0K036I HA OCHOBE CBOMCTB.

IIpakTHyeckas pabora Nel2

PacTBopeHne muiepuHa B BOJE€ W B3aUMOJAEHCTBHE C TUAPOKCHIOM MEIU.
B3aumozeiicTBie NIOKO3bI U caxapo3bl ¢ TUAPOKCUAOM Meau. KauecTBeHHas peakuus
Ha Kpaxmall.

CamocTosiTe/IbHOE U3yUeHHe 00y4alonIerocs.

[Tomyyenue sTaHosia OpOXKEHHE TIIIOKO3bl W THApPATAIMEH JITHIICHA. [ MapoKcuabHas
rpynna Kak QyHKIIMOHATbHAsL. AJIKOTOJIM3M, €T0 ITOCIEICTBUS JIJIsl OPTaHU3Ma YeIoBeKa
u npenynpexaenue. [Ipumenenue ¢peHona Ha ocHOBe cBOMCTB. KapOokcuibpHas rpynmna
Kak (pyHKIMOHAIBbHAsA. BeIcIue >XKUpHBIE KUCIOTHI KaK MpUMEp MaIbMHUTHHOBOU W
creapuHOBOM. CliokHBIC A(UPHI B IPUPOJIE, MX 3HAUYeHHE. Mbuta. [TTrok03a - BemecTBo
C JIBOMCTBEHHOW (DYHKIMEH aJIbJCTHA0CIUPT. 3HAUCHHUE YIVICBOIOB B JKMBOW IPHPOJIC
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U B u3HHU 4yenoBeka. [lonarue o peakumsx I[lonumkoHIeHcauMM W TUIPOJIM3a HA
MpUMEPE B3aMMONPEBPALICHHIA:
I'moko3a <->monucaxapu.

Tema 2.4. A3oT comepkaiiue
OpPraHUYECKUE COCTUHEHUSI.

[Tonumepsr.

Awmunbl. [lonarne o0 amuHax. Anudaruueckue aMuHbBI, WX Kilaccupukanus u
HOMeHKIaTypa. [lomydyenue anunwHa u3 HUTpoOeH30na. [IpuMeHeHue aHWIMHA HA
OCHOBE CBOMCTB.

AMUHOKHCIOTHI, KaKk aMmdoTepHble NU(YHKIMOHATBHBIE OPraHUYECKUE COCAUHEHHUS.
XUMHUYECKHE CBOMCTBA AMUHOKHCIIOT: B3AMMOJICMCTBUE C IIEJI0YaMU, KUCIOTaMH IPYT
C ApyTroMm. HCHTI/II[HEUI U IIOJIUIICIITUABI. HpI/IMeHCHI/Ie aMHHOKHCIIOT Ha OCHOBE CBOICTB.
benku. [TepBuunas, BropuuHas, TPETHIHAS CTPYKTYPhI OEJTKOB. XMMHYECKUE CBOMCTBA
OCJIKOB: TOpEHHEe, JIeHaTypalus, TUIPOJIU3, LBETHbIE peakuuu. buomoruueckue
(GyHKIIUH OSJTKOB.

IIpakTHyeckas padora Nel3
LIBeTHBIC M KAUECTBEHHBIC PEAKIIMHU HA OCIIKH.

IIpakTHyeckas pabora Nel4
OOHapyXeHHEe BUTAMHUHOB.

CamocTosiTeIbHOE U3yUeHne 00y4alonierocs.

[Tonumepsl. benku u monmcaxapunasl kak Oouononumepsl. [lnactmaccel. [lomydyenue
MOJINMEPOB PEaKlUe MOIUMEPHU3aALUU U TONUKOHACHCAIMU. TepMOIIacCTUYHbIE U
TEepMOpEaKTUBHBIE I1acTMacchl. [IpeacraBureny miacTmacce.

Bonokna, ux kmaccudukanus. [lomyduenne BonmokoH. OTAenbHBIC MPEACTABUTEIN
XUMHUYECKHX BOJIOKOH.

CamocTosiTenbHOE  HM3yuyeHHE  oOOydaromierocs, (MHIAMBHUAyaldbHas  IPOEKTHAas
JICITEIIbHOCTh 00YYarOIIETOCs)

Jj1g XapakTepUCTUKH YPOBHSI OCBOEHUS YUEOHOI0 MaTepHralia UCIOJIb3yeTcs CAeAyIonie 0003HauYeHUs:

1 - 03HaKOMUTENBHBIN (Y3HaBaHUE paHee U3y4aeMbIX 0ObEKTOB CBOMCTB)

2 - penpOayKTUBHBIN (BBIOJIHEHUE AEITEILHOCTH 110 00pa3ily, MHCTPYKIMEH U PyKOBOACTBOM)

3 - NpOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBIIIOJHEHUE I€ATEIILHOCTH, pElIeHUe TPOOIEMHBIX 3ajiay).
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3. YCJIOBUSA PEAJIM3AIIUU ITPOT'PAMMBI INCIHUAITJINHBI.

3.1. B cocrtaB y4eOHO-METOAMYECKOT0O M MATEpUAJIbHO- TEXHUYECKOTO
obOecrieueHus MPOTrpaMMbl YU4eOHON JUCIUTIMHBI « X MU BXOJSIT:

. MHOTO()YHKIIMOHAJIbHBIA KOMIUIEKT MperoaaBaTes;

. HArISAHBIE TIOCOOMS (KOMIUIEKTHI y4YeOHBIX TaOJHIl, TUTAKATOB,

nabopaTtopHoe 000OpyIOBaHHUE U AP.)

. UHGOPMAIMOHHO-KOMMYHHUKATUBHBIC CPEICTBA;
. HKPAHHO-3BYKOBOE MOCOOUE;
. KOMILJICKT TEXHHUYECKOW JOKYMECHTAIMW, B TOM YHCIIE Tacrlopra Ha

cpeacTBa OOydeHUsl, MHCTPYKIMHU MO UX HCIOJIb30BAHUI0O U TEXHUYECKHUE
0e30MacHOCTH;

. OubIMOTEeYHBIN HOH/I.

3.2. Hudopmanuonnoe obecrieueHue oOydeHUs.

[lepeyeHb pexkOMEHAYEMbIX YUYEOHBIX W3IaHUM, HMHTEPHET PECypCOB,
JOTIOJIHATEIIBHOW JINTEPATYPhI

JUIA CTYAEHTOB.

1. Epoxun HO.M., Komanésa W.b. Xumus mua mnpodeccuit u
CHEIUATHHOCTEH TEXHUYECKOTO U €CTECTBEHHO- HAYYHOTO MPODUIs: YICOHHK IS
CpPEeIHUX CTEIMaIbHbIX YUueOHbIX 3aBeeHui-M.,2015.

2. Epoxun 0.M. Xumus. 3agaun u ynpaxxHeHus: yueOHoe nocodue s
cTyaeHToB-M.,2015.

3. Epoxun .M. Kopanésa W.b. Xumus mus mnpodeccuit u
CHEUATBHOCTEN TEXHUYECKOTO MPOPuUiIsl. DIEKTPOHHBIN y4eOHO-METOAUYECKUI
koMmIuiekc- M.,2015.

4, I'abpuenssu O.C., OctpoymoB W.I. Xumus nns npodeccuit u
CHEIUATBHOCTEH TEXHUYECKOTO MpOoQWiIsi; YU4eOHUK Il CTYACHTOB CPEIHETO
npodeccruoHanbHOro oopaszoBanusi-M.,2020.

5. I'abpunsn O.C., OctpoymoB WU.T., Cnaakos C.A., Jlopodeera H.M.

[TpakTukyM™m: ydaeOHoe nocobue TUISt CTY/ICHTOB CpEeIHETO

npodeccruonanbHoro oopazoanusi- M.,2020.
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6. ["a6puensu O.C., JIsicora I.I. Xumus. TecTsl, 3a/1aun U YIIPpaKHEHUS:
y4yeOHOe TocoOue sl CTYACHTOB YUPEKICHUM CpeaHero mpodecCUOHATBHOTO
obpazoBanusi-M.,2020.

7. Epoxun KO.M. COOpHUK TECTOBBIX 3aJlaHMil MO XUMHUHU: y4eOHOE
nocoOue ISl CTYZIGHTOB CpeiHero mpodeccuonanbHoro oopa3zoBanus-M.,2015

8. Epoxun HO.M., Komanésa W.b. Xumus mus mnpodeccuit u
CHEUANTBHOCTEN TEXHUYECKOTO NMPOouis. DNEKTPOHHBIA Y4eOHO- METOJUYECKUI
koMInIekc- M.,2015.

NHTEPHET-PECYPCBI.

1. www.pve.rn.k.ru/onuvnuana«llokopu BopoO6sEBel ropsl/

2. www.hemi.wallst.ru/O0pa3oBaTtesbHBI ~ CAUT 11 HIKOJILHHUKOB

«Xumus/

3www.alhimikov.net/O6pa3oBaTeJbHBINCANT 711 CTYICHTOB/

4, www.chem.msu.su/DIeKTpOHHAIONOIMOTEeKa 110 X UMUK/

5 www.hvsh.ru//KypHam«Xumust B KO

6. www.hij.ru/JKypHan«Xumus v 5Ku3Hb

7 www.chemlstru-cgemists.com/3neKTpoHHbm >xypHan «XuMuku u

XUMUSA»
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4. KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHUSA JUCHUIIJINHBI.

KOHTpOJIB M OICHKa PpPE3yIabTaTOB OCBOCHHA JHUCHUIIINHBI

OCYHICCTBIISACTCA

MMperoaaBaTCJICM B IIPOUCCCC IMPOBCACHUA IMPAKTHYCCKUX 3aHATUN U Ha60paTOpHBIX
pa60T, TCCTUPOBAHUA, A TaKKE BbIIIOJIHCHUA O6y‘IaI-OHII/IMC}I HUHAUBUIYAJIBbHBIX

3aJJaHu M, IPOEKTOB, UCCIICIOBAHUM.

OcBoeHnue conep:xkaHus y4eOHOI
JUCIHUILIMHBI «KXHMHS» 00ecrieunBaeT
JAOCTHUKEHHME CTYIeHTaAMHM CJIeYIOIUX

pe3yJbTaToB

@DopMBbI U METOAA KOHTPOJIS U OLIEeHKH
pe3yJIbTaToB 00y4YeHH st

MeTanpeaMeTHbIe:

Hcnone3oBanue Pa3IMYHBIX BHIOB
[I03HABATEIbHON MEITEIbHOCTH M OCHOBHBIX
WHTEJUIEKTYaJbHbIX OINEpaluid Uil PEIICHUs
MOCTABJICHHOM 3a/1a4y, MPUMEHEHHE OCHOBHBIX
METOOOB ITO3HAHUS OJIA I/I3y‘~IeHI/I$I paBJ'II/I‘-IHI)IX
CTOPOH XUMHUYECKUX OOBEKTOB M MPOIECCOB, C
KOTOpI)IMI/I BO3HHKACT HGO6XOI[I/IMOCTI)
CTaJIKUBAThCs B MpodeccuoHaIbHOU cdepe;

- MCIIOJIB30BAHUE PA3IMYHBIX UCTOYHHUKOB JUIS
MOJTyYEHUS] XUMUYECKOW HHPOpMALK, YMEHNE
OLICHUTb €€ JOCTOBEPHOCTb IUISl JOCTHKEHUS
XOpOIIUX PE3yJAbTaTOB B MPO(ECCHOHATBLHOU

chepe;

npejaMeTHbIE:

-c)OPMHUPOBAHHOCTH TMPEACTABICHUH O MeCTe
XUMUU B COBPEMEHHOW HAy4yHOH KapTHUHE
MHpA; MMOHUMaHUuE  POJIH XUMUH B
(hopMupoBaHuU Kpyrozopa 1 GyHKIHOHAIBHOM
rPpaMOTHOCTH  YEJIOBEKa Il PELICHHS
MPaAKTUYECKUX 3a]1a4:

-BJIaJICHUE OCHOBOITOJIArarIMMHU
XUMUYECKHUMU MMOHSTHSMH, TEOPHUSAMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMHM; YBEPEHHOE
MOJIb30BAHUE XUMHUYECKON TEPMHUHOJIOTHEH M
CHMBOJIMKOM;

- BJJaJIcHUE€ OCHOBHBIMM METOAaMU HAy4YHOTO

OLIeHKa MPAaKTUYCCKHUX 3HAHUM C NIPUMCHCHUCM
KOMITBIOTCPHBIX TGXHOJ’IOFHﬁ, 9KCIICPTHOC
Ha6J'IIOI[eHI/Ie " OLCHKA pE3yJIbTaTOB.

BrinonHeHne MHAUBUIYaIbHBIX 3aJaHUM.

OueHka  pe3yabTaToB BBITIOJIHEHUSI
MpPaKTUYECKUX  3aJlaHuid,  HCIOJb30BAaHHE
KOMIIBIOTEPHBIX ~ TEXHOJIOTHH. TectoBblid
KOHTPOJIb.

OneHka pe3y/bTaToB BBIMOIHEHHS PaboT.

MO3HAHUS,  HMCIOJB3YEMBIMH B  XHUMHH;

HaOIIOEeHUEM,  OMMCAaHUEM, H3MEpEHHEM,

JKCIIEPUMEHTOM, yMEHHEM 00pabaThIBaTh,

OOBSICHSITD.

- OOBSCHATH  pPE3YNbTaThl  TPOBEACHHBIX

OTIBITOB U JIeNIaTh BHIBOJIBI; Onenka pe3yabTaToB BBITIOJTHEHH S
- TOTOBHOCTh M CHOCOOHOCTb TPUMEHSTH MPaKTUYECKUX PadoT.

METO/IbI MO3HAHUS npu pelIeHun

MPaKTUYECKUX 3a/1a4;

- chopMHPOBAHHOCTH YMEHHUS J1aBaTh
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KOJIMYECTBEHHbIE OIIEHKM U IPOU3BOAUTH
pacueTbl MO XUMHYECKUM (opMmyram U
YpaBHEHUSM;

- BJIaJIeHHE MPaBUJIaMU TEXHUKU O€30MaCHOCTH
IIPU UCIIOJIb30BAHUU XUMUYECKUX BEILECTB;

- c(OpMHPOBAHHOCTb COOCTBEHHOW MO3MLIUU
M0 OTHOIICHWIO K XMMHUYECKOW HMH(pOpMaIuHy,
II0JIy4a€MOU U3 pa3IMYHbIX HCTOYHHUKOB

- OOBSACHUTH 3aBUCHUMOCTbH CBOWCTB BEIIECTB
UX CcOCTaBa M CTPOCHMs, 3aBUCUMOCTD
CKOPOCTH XMMHUUYECKON peakliu U MOJOXKEHHUE
XMMHMYECKOTO  paBHOBECHUS  OT  Pa3HbIX

(baxTopoB;

-[IPOBOJIUTh CaMOCTOSITEITbHBIN HOKCK
XUMHUYECKON HH(POPMAIMH C UCTIONIb30BaHUEM
pPa3IMYHBIX ~ HMCTOYHHUKOB,  HCIOJB30BaTh

KOMITBIOTEPHBIE TEXHOJIOTUH Il 00pabOTKH 1
neperayl XuMU4eckoil nHpopMauy;

- CBSI3bIBaTh M3YYEHHBIM MaTepuan co cBOei
npodeccHoHaNbHOMN IEATENbHOCTHIO;

- pemaTth 3aja4M U ypaBHEHUS;

- TPUTOTOBIEHUE  PACTBOPOB  3aJaHHOU
KOHIIEHTPALIUU.

Brimonnenue IMPaKTHUYICCKUX 3aJaHuM.

OHGHKa PE3yJIbTaTOB CO6eCG,I[OBaHI/ISI,

BBIIIOJTHEHUE 3aJaHUIA.
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